American Lompuier SCience LeEague

2022-2023 e Contest 1: Short Problems Solutions e Junior Division

1. Computer Number Systems

the triangle is calculated by Heron’s formula. The semiperimeter, s, is
(4+5+7)/2=8. Area=sqrt(s *(s—a)* (s—b) * (s—c¢))

= sqrt(8*(8—4)*(8—5)*8-7))

= sqrt(8*4*3*1)

= sqrt(96)
So ans = int(sqrt(96)) = 9.

2023,y = 3*512+7*64+4*8+7 B. 3747
=3*83+T7*82+4*8" +7*8%0
= 3747,
2. Computer Number Systems
657383, — 654321, =3062 D. 30142
3062,,=11000001100010, =11 000 001 100 010, = 301424
3. Recursive Functions
f(18) = f(18 -=3)+1=f15+1=21+1= 22 E. 22
f(15) = f(I5-3)+1=f(12)+1=20+1=21
f12) =f12 -3)+1=f9) +1=19+1=20
fO=fO9-2)-3=f(7)—-3=22-3=19
f(H=f7-2)—-3=f05)—3=25-3=22
f(5) = 25 Now substitute backwards.
4. Recursive Functions
f(12,21) = f21 — 1,12+ 2) + 1 = f(20,14) + 1 =12 + 1 = 13 A. 13
f(20,14) = f(20 — 1,14 + 2) — 3 = f(19,16) — 3 =15 — 3 = 12
f(9,16) = f(19 — 1,16 + 2) — 3 = f(18,18) — 3 =18 — 3 = 15
f(18,18) = 18 Now substitute backwards.
5. What Does This Program Do? (Branching)
Since 4, 5, 7 is not a Pythagorean triple, the else is invoked and the area of B. 9




